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(57) Abstract: 

PURPOSE: To provide a solid polymer electrolyte type 
fuel cell with which it is possible to shorten the 
repiating time for a fanlty unitary cell of the fuel 
cell and to reduce the generation of reaction gas leakage. 

CONSTITUTION: A solid polymer electrolyte type fuel cell 
includes a plurality of unitary cells 2 in laminate each 
equipped with a separator 22A, separator 42B, and a 
holding device 23. At the peripheral edge on the outside 
of a groove 613A, the separator 22A is provided with a 
plurality of holes 221 consisting of a circular through 
hole having a greater diameter than that of the column 
231 insertion part of the holding device 23 and a 
circular counter-sunk hole having a greater diameter 
than that of the through hole. At the peripheral edge on 
the outside of another groove 61 3B, the separator 42B is 
provided with holes 42 1B in the same shape as the holes 
221 in positions mating with them 221. The holding 
device 23 is made of an electric insulative material and 
composed of column 231 provided at the peripheral 
surface with a hexagonally bored head and groove 231a 
and a snap ring (C-ring) 232 to be fitted in the groove 
231a. 
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(2) *t$PB¥8-3 7 0 1 2 

2 

/J^i-§lLV^(c*ffRjb^5MilS^^S«^ix, WIS© 
teCKtm^&teVkmfr&frZthZ&tet&ft'o, ffi 

#<DmMkm-rz>w<n>wmk, ■k/<u—?<Dnm 
k&i-zm<oMffi^tti-zRMm<z>wmk<Dm&%;A; 
x, mm<nwMkm-tz>mmz.m£mmcM)$.£i%xt£ 
d, vfrh. mmv>nmk&i-z>wftwici&i££titcPi 
^<DRii5tt, z.<DnmKkm>bx, RMm<ommm^ 

<Dm<r*)Kk&mv. 

-r s mswm k*ffi7LZ>^k*w&k-rz> 

[000 1] 
[0 0 0 2] 

30 [^*ofif] MiMiLT, ;W:«ffl$n5t«f 

^^s, &mkimm£k*<D&m<DMPrW&frtohfr 
>mmamm«k vxmm-tz r t m vtm^mm 

[000 3] HI 7 tt, ^WIO@^Si^m«»^S|Sf 

stcisv^r, 7», tili7Ct, »FSffi (ry- 
KffiT*«bfc5 e ) 7 At, mtmmm &y-vmxt> 
&5„ ) 7 b kxffi}$.£ivx\,^2>mwnm±/i'Xhz><, 
mrnnm 7ct ltj*, ^^-^/v^-d^/w^^ttflg^ 

J:t)1tm-T?2 0 (Q- cm] SlT<om.m^^VX&0 

so /jr^c h^«©tt«^«t vxmm-rzmxhZo * 
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it. mmmm PEmti$w-r2>-b&&z> 0 ) 

7CI1 M7A, 7 B<DmJjfa<Df\-M-*tm£r) 
1SI7A, 7 BOj^jagRjCtt, PE^7C<D«a5t<D 

M(c pei7 c<omtim* i &te* & ~ 1 iz.t£ s 0 
[o o o 4] mnmM7 pek7c©-*©±s 

5S«-T?*S. ) ©«J&«-SJt*«i-C«>S. WFMM7 
*©«ffi7b-Cfe5, ^Sffi 7 A*5 J: T*S£ffc#J®ffi 7 

S^JMC©******: mUtf>te3SUi£PE|g| 

ife><5o 

[0 0 0 5] PEBt7C©«WBBfc»J*S^"CV^6Jia 
^7 111 «ia-f-S-fe^V'— ^6 l A(^K^t6>^^/TV^S 

Sil^6 1 5 A, 6 1 6 A, *5j;l* % «lB-f S-fe^U— 
^6 1 B {£fxfr kixTl^5 jfST^ 6 1 5 B, 616BIC 

ft-f^T?*>S. 6 1 Ate, # * SrSia-ttri*, 

7 CD— ;£<Dflffi 7 aiCERSfcS^V-^'efcS. 

«f*a»UBi*) 611Ai, ^©^iWillB 1 1 
AR|^S£-rSfiiJK<OlH«6 1 2Ak&, EIW^SIM 
Jgj*$*vCV^ 0 6 1BI1 t^W^6 1At^«CO 
Wft*T*§W£;ft> «B»m»-fe/W7 0ffi*©ffl!lffi7 bfflijtc 

UBi, r<D^fflSft^S|6 1 lBMI^fSfi^ 
«6i2B^s, av^^^:3S2^^J5K$^^TV^S 0 ft 
*5, t0j«OPiM6 1 2 A, 6 12 B (OH^te, **VP 
jl, t/^^6.1A, 6 1 1 Aa, 61B 

a tm— BfcftSJ: 5fc^fiKS*urv^S 0 ir^V"— *6 
1AH r OftiJ® 6 1 A a Sr^J^Sm^^ 7 CDffiJffi 7 a 

fc«8S£ii-c\ t^w?6iBft r(Oftijffi6 
1 B a «r*S»«frfeA' 7 cD{|iJffi 7 b lc«^£i2:T, ^ 
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10 0 0 6] ±s<V—# 6 1 B(0*tt^oat6 1 1 B 
<DM*&9$te, rti§^i6 1 1 B^SV^^JlCftoT 
I614B, 6 1 4 B^JS»$;h/ri^ 0 rco«6 14 
B, 6 1 4 B<0*»8Bfc:te. ft«6 1 B a £teS*M|iJift 
5111® 6 1 B blciPf^ l*fcOK®^6 1 5B, 6 1 
5Ba*»J*§jh/rv^ 0 £fc> ir^W >?6 1 BlCte, 
ffliJE6 1 B a £ffiij®6 1 B b *«r*S-51 6 1 

6B, 6 16B^\ 1 *f OSil^: 6 1 5 B , 6 15B£ 

10 V— * 6 1 A©»^Sr#flHp ) fcy&«SivO*5o »6 
11B, »614B, SM7t6 1 5Blt ir^W-^ 6 

AtC^ x Sj1^:6 1 5A, 6 1 5At*®yv:6 1 6 A, 
61 6AaS7&*S;h/CV^5o ±/<U*-? 6 1 

A<D**t^*t«>J»6 1 lA<DW#SSj$te> £*L*?<D*6 1 
1 A^SWC^lJt-ftoT, -fe^l— * 6 1 B(Dm&<0 
J£6 14B, 6 1 4Bkmm&Vt<Z>l»6 1 4AI^IJ 
*l/TV^ 0 Hol^:6 1 5 A, 6 1 5 Ate. r<£>$|6 1 4 
20 A(D*Bfi»a>e>. fi'J® 6 1 A a £ teS»«li ft SftIBB 6 1 
Abl^iP$tlTV^5o 11^6 1 6 A, 6 16Ates 
lB6 1Aai:«B6 1Ab^^^ EUfl^-r 
J:5{-> l^fcOSal^6 1 5 A, 6 15A^«B^fc 

i-t»^t^«l8«^ftS«B^^fc^-^*^^TV^-5o J»6 

HA, »6 14A, 11^6 1 5 Ate. 6 

#*a^K£#WcLTV^5 0 
[0 0 0 7] 7 2te, WrfBbfc^a«ffil»*Sr 

(Ot/^l/^6 1A, 6 1B^I«ffi«6 1 1A, 
6 1 4 AS8±r*#;*ffl«M»6 1 1 B, 6 14B« 

$ MzLmL<Dmumz.^ tstitc w»R<om e 1 3 a, 
6 1 3 B+fcjRitt$*tTiattSiT,rv^5 0 ft**, ia*i- 

5cote«B&U^:^, ±s<u~? 6 lA&ffi7LZ>MmK6 
15A, 6 1 6 A(D«IBS6 1 Ab^ <0*tt^<Z>PB Pffi 
^^^)^V^r, ^fc. -fe^V— ^ 6 1 Bfrmx-ZMmft 
615B, 616B COfill® 6 1 B b — <D^tl^th(Om P 

/H* oy^m^o ) *JR*fr*-sfcK>«>Dfl 

[0 0 0 8] 1 fflco^S^-fer/W 7 5«BEte, 
1 [V] ©««Tt<SvMti?fc5<D-e, atlSLfeflltflSr 
^o^«S6 6 #^«?&ir/V 7 t , 

^■If SiftS-fe^l"— ^ 6 1 A, 6 1B^LT, SV^(C 

50 ©ffl#W5^«WKfflj^ft»^«a;W^« Lfcffi^EI 
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X\ (a) {i^CDffi!lffiH|t?fcl9. (b) ti.^(D±mm-^ 
$>Z>o #33, 13 9 17, m 8 Lfc^Klo 

l^Cte, tt«to&^-§-<E>#.£rfEL;fc e 0 9 Cl*SV>-C, 9 

m6<DiB?iJ;»Ji#:£, ^©M^I-ftStS-fe^U-^ 
6 1 A, 6 1 B ©^Mgffi«*»foaPE-r sapffiS* 8 t £ 

9y9 tB&^-TSr t#*>5 0 ) -?*>3« #P/£^*8 

^61 AjSiUHr^V'— 9 6 1 B<D-tft-e*t©*MMffifc: 10 
SS$n53^8 1 Aj5it)ta8*8 1 B 
ft:8 1 A, 8 1 B(c, ¥m?fe6©E?'JaS#:©Wig*»c 
^g-r^-fe^W— 9 6 1 A, 6 1 B<D*MlJffiffiija>e>igIE 
<ClPffi**-^*.saPJEE#:8 2 £ SvfrLTV^o 

[0009] ^&<£ 8 1 Afi, Wtifc 6 ommMfeV) 
—j}<Di&mzi(Lm-tZ>±<'<^—9 6 1 AcD^ffiiJBtcii:^ 

%&istizmmtm<omwR8 1 1 At, wr**;** 

8 1 2 At, ¥®?&6«M3«kt«6a«i8 1 1A£, #PJE 
#:8 2*3j;t5JB6#«8 1 2 A*>5>«5C6*J(ci^i&-rSfc«> 20 

m-tz>±/<u—9 6 i B<D^-<Ms^ji:s^s$^5^m 

8 1 1 Bi, mnW&x 9y9 9 <r>teJ}<D 

mftm&\z.mntzfrz>&mtim<ot&tt$La 1 2Bt, w 

i»6*fcJ:U!il«8 1 1 B-Sr, *PJ±#:8 2*5j;t^6 

<omm.mm^8 1 3 BSrittv^. 1 a^ 
;t-cv^;iftsiK8 1 1 a, m^^«8 1 3 a, 

8 1 2 AO, ±s<U—9 6 1 A/JMix.-CV-'Sgil^e 1 30 

5A, 6 i 6 Atttfa-rzuma*. ^ti^etim^^i 

v^JtifcA:sW&j«S;lvci^. USSMfrS l B*mi*.-cv5 

*«t£8 11B, «^»«8 1 3 B, Bttfo8 1 2 B 
6 1 B^iiTV^II?;6 1 5 B, 6 
1 6 B kttfa-tz&mzh. ^th^timmVtt^Mffift 

[0 0 1 0] }}UR.ft8 2tt, *tl?1n(DMtf®.8 1 2 
A, 8 1 2Bt^5otM ^^A^if;;Vhf<OS» 
<D*aC8 2 1 t, ^rtveftcDfci D 8 2 1 KU#>&*>Zfr 
5^t^h^Ot?'h8 2 2}: > #!l;ttf;teC8 2 1 d 40 
«»ii*H-CK*4*t, **i^h^>»tt*8 1 2 A, 8 
1 2Blc£feLfcMmt)&&ZZ>tc}t><DJtiL\ttemX'hZ> 
\ZteVf8 2 3 Sr{ffi^.TV^.> r. <£>*PJESB 8 «<MMB|-«% 

mmffihtcVX'. 5 [kg/cm 2 ] P"j*gftT?*>3©#-« 

[ooii] &&<D&nte6 zmm-rzm^ m^m 

S-T-5¥®?&6(C*5V^, -fe^V— 9 6 1 AfcJ&ftStl, 
fc»il:*6 1 5Att/<V-^6 1 B(C^$^c»ii 
^6 16Btfi, ±s<u— 9 6 1 A(C^$tufe 50 
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»ii?t6 1 6 At, -t^l—9 6 lB\Z. : &)$.£iitz.nm 

5t6i5Bt«, SW^ropgp&S'fias-g-itt- 5: t 

&tf»Sf«?te** 2/^ 9 t LTCOifggCtt, «$tt«8 1 2 

At»#«8 i 2B^fig$ttTv»5ttrsE<ojrai^'efc 

•So S$#«8 1 2 AIC^$ttTV^MfBW*ji5tom 
*#fafc#LT±«NcaE3WiI;A:©l>i, »ii?t6 1 5 A 

P^*8 3Aa/5S^H6(^*^^, Ril^ 6 1 6 A t i* 

at-a warier*. mtM#xBB#imisfr&itma 

M8 3Ba^f^W„ 
[0 0 12] *Stt*£8 1 2A\cmt$.£i%X^Z>ff! 

is, m±me>&M:8 4&%&\z.mm&foz>o »#«8i 

TmK%EZ>WMK<D\H, Sii^6 1 6 Btjgiil-rSWji 
^Ktt, *^^^«$tlfc^5|Sf^^5A*S#{ti$tVS» 
«PM8 3Ab^tgf^ Ril5t6 15Bt 

aa-rs^a;*^*, K^*si^ts$tufcgfe^j^5B 

S5#«8 1 2 B^^^$t^T^^5S^IiB(Dmiil7t©F*?, fi 

;ft;#fttc#LT±«c&5ma:A:<-te:, *f_itffl<D^*8 

B6 1 Abl!i^**i,/tW»bfc|!!J»«©i»48J:V, * 
^W— ^ 6 1 B»ftiJ®6 1 B bt^^ftfctfJlELfcia 

Tl^oii i #5iv *&ia*£-fc> £ 3 r t xmtfL isfr&Z: 

[0 0 13] :©J: 5(-#iJ&£H7t^«^;**s';5' 9 
(C33VV-C, Z:i%^iv<D-ts<u~ 9 6 1 A, 6 1 Bfi, ^ 

xmmmm6 ha, 6 i 1 B^sraat-t-^s^^co 
jftti-^riR]^, m9*(^SJ-e^bfcr*t <, ^©tty&di 

)»«»^ y ^ 9 5 At ^-fk^J^ 

*5Bttt, m.wc®t>mmzivitwm&6Kttvx, * 

[0 0 14] ^£*3, ^i|S|-m?t6-fe'/W7(C*3VNTIi, <fc<£0 

»s^*©a^*s^dfe-r«r ttt3»»te>tt*vNt>©-c*> 

tt^-fe/i^a^t-^Sfl^^^* LfcB1SF«M^ 9 y 9 t> 

ra wioo cc] sft»ia«*#-eate$^s© 

[0015] El 9 bfc«M*m»^ ^ y 9 9 ©^Jd 
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tti^ti^mmetm^.^^— ? 6 i a, 6 

1 Btt, #J*ii«yBJ£6 1 1 A, 6 11 Bl^iotSfS 
^tv^Eii(tm^S:(0j^©PiiM6 1 2 A, 6 12 B^Srifr 

ut*s*s 811 a, 8iib izfem-r z>®. a srmfc u 
ss, ft£P#£s« ufc^JN- mm* *y? (ommm 6 

x5t^w^6 1A, 6 1 BI3, MIEOi b{Z.M%. 

x. mPtmm-t/vix-ftZL^tzM*, &^<Dmm.Q i 2 

A, 6 1 2B^Sr^bT^*P^e»-r^ ; {S:S^*^L 
j^5|Sfaftfe-fe^7d^«tt«8 1 1 A, 8 1 1 B 

*a#:8 2 3 Srfflx.fc*PjESa8 tdi: 9iP£E^nTV>S<D 
[0 0 17] 

Wiff5#^-efc-5iSS#*g8 1 2 A, 8 1 2 BSr^bTiPx 
ftfe-fe/v 7 £3£tfe-T ZWr&lzl-i. -£Ttol±ft 8 2 0 * 

^ & (omnnm-k/i' 7tc^aix^t. &mt%b\zm<o 
w*-v> 4m<o*mtti 6 ©aiM t ap^sna 8 <om& 
&&.ftm&ftt>ti* mmmm. s tc x o rgiT^©'(K^>*pff 

-CAPJEE-T 5rtt t 9 © 

y ^ 9 o^MPMPKiB. mmm, 6 ijs**venfli*. 

5^TO^->-/v#:7 2SriPJBEi-5A0JBE*t>V»ofcA/ 
tt^tcftS. MmM*&te.t£<>ti1J* ; y~-;\>W.7 2 ft, 
Jftttm* * y * 9 ©HliSfcitfrfc, *pji#: 8 2iaot 
Sa?*PJI$n^r tic^cs 0 Ld>U ^^-^7 2 

y ^ 9 <DS^B#(-^^. V— /M£ 7 2 *s jfc^^-f £ ~ t 
ast9#5t>OT?«)5. /W£7 2{d^c#*^ 

Sg»«r£CT^3#e-K:«:» APJE^«8(cJ;oTS*P/I 
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Lfeittt, i'— /Mfc 7 2 tmMKm 7 C SriP/EE 
■f ■5AP£E^)«, 5WPffir©«MSFWfi^ * y 9 9 T# ?>*vr 

[0018] r<o5s^«> w&<D&%i&.ffi<DmMmcm 

[0 0 19] 

tt^&m-tz-t'* ^—9 w^-ffliisfiij*^ e>*pflE-t-^*pjE^ 

i:SW-5fll©**b^ii«>«B«>JB«MlJ^fcH:, 
±ir%$^—/\<W-*mto1r%tz.ft<om*^-fZ>h(OX' 

^t»©-efes> mttmfrTnMmmmwmmK&xs^x. 

tiit i tt<o-*'<i"-# t ^m-t^w&^mkifis.^ 
40 iz.mmzmmztixtezh&X'&y) , ^ven^sm 

2) ffifEl W-fBft^IHw^Vvr, Jfctl^tMD 

mm^^ti^ti^^v— ?\%^ ^^u—fcomm 

50 ©««fcSSi-»«©ffilBlc*!ri-SS»«I©fllSi«>IBSr 
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UFA/-?, m&<DmMts-rz>wmiz.m£mw.KM&.zti 

titeKKXh*)^ i&£<D-ts<\<>— f&ftl-ZfttZ, StrlH 
©«ffi i S-T &1tmUfz.J8tiL £ *vfci!fjie©*a C7ttfs«K> 
«»ftC©@J: •) t>*£^£:^oR7£©sa5ti. -© 
Mii^tl^^-C, R^©«ffi«te:«MfcS;h,fciHriB©Jt 

3) i9Bi«jciE«©#ait*svNr, **i^e*t©*m» 

»;*©« J: 0 fc««r#oPJ7»©«C 0 5* t SrfT 

tt^t. r©Rtt#:Sr J e©s$*•^RJ^c*5v^-CH^^lE©ffic 
•5 :*©ttii-c^i- t «r« *. 5*;* t«r 

[0 0 2 0] 

iambi r©5§w«c*3VNTtt, BffK^wmaHm 
dmnmm^t-^^— fkommmm*.. hh© 

PUfttA- i , r© 1 «©#MSMtJfe-feA'© WffijcKfll 
Sftfc 1 *f©-fc^i/-* i: Sr*i-^¥®^©«I^* 5 S 
v^^iI?lJ^a^$^^r^■5^©•cfc•9, **ueft©*« 
flilttfct. ^tb^=fr-rs-fe^w-^©*fSr> jdmWfi-fe/V' 

*^-/M*«ri|»l^afcit>©»J: 9 fc^MH©^^!- 
^©?tSrSV^*f(B]$-tirT^-L, r ©SV^lJtfft L-g- 
5^:tt^©^l*> ^©fl;fiitS-r-5'til©fiiJB 

^r^tt©^f*, -*©-fe.'^V'-^>6S^ri-^5t«, «>*a 
C^^$*t/ciaC^-efc>?. f&^©-fe^v--^*s^-r 
•5 Ttte, tfJ|B©tttii t SH- SffilffiflU $ tvfct&lS© 
*aC5t^o«>*aC©@J; 9 t>*:*fc««:J$orcj*©Jf 
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tufct(rl5©B:iii^©@J: <9 t>*#*£@3r*$ofl«5©MC 

SitiuJ;*), 5FA©«*f«»-fe/V'©SJHH5:»b-C, to 
ffMl^tii (4«e*S«©@#:iSI^®^S^ 

»«*i:Ri*-c*>*^ ^m»-fe^w^*>e>^A© 

Aa#:©^-c^^i-5©-r-tt»<, ^A©«M4m** 
/wis * nr v mmmw<D& &m <o m u -c^-rm* 
.fcv^ ^&©B^«mi?/^^£;}x-cv^i£ 
«»*©##«» r©¥®m{fcaMt£5«^«-c<fc5 

[0 0 2 1] -€r5 tt, ^A©«Msf«fl&-fe/^AJ?>©^ 
^m^-fc/M£3i:&£*vr, ^^ittaS»©JH^-emsm 

#:©Sffi5i^fTt5n2.. !^V^-C, r©ff«ai:$tbfc¥« 

■c, *PBE#;©iiqfffHR«Jtffc*i/r» @^ias^««P»M 
«M*m»©?Mft*3at-c3»^T-r*. -f-^fe*>> 

«ffi-fe/w©^«r©^ 'FA^miWfi'fe^St?©^^* 
Sr. ^A©«S3|si-«?fi-fe/w^*nTV^¥®fi^©^{- 

[0022] <2>wsmG>mic$ivz>z:i%?ti<DMmmm* 
tz.#><DM£ 9 ^)^HBl©^i»gP5)'^c«»©•A:s^^v^^c*^^ 

5fid©iMBi:, -fc'-U — ^©«1fit^-t--5iliJ©ffi!lffiic*J- 
i-*R3t«l©«Bfc©IBSrJl&^-C, IWE©««i:8rt-a 

mffiKm&mmz.mf&ztixti:*), ffFiB©«ffi 
tSi-5{WS'BI{c^$nfeF , 3^©J|ji^:i, r©*ii 
5t t l^^-C, S#«©«ffi«fc^J«**tfc«l|E©Jlffl5t 
©Hit) t>^^^@S-^oR^©MC!9^tSr#U, * 
^^©^Igitefr^tlx^^^Blix W*^w— 

i©ne#:S^■€©ft^^(^a^-*3V^TtfIBB©#<*^)^ 
40 ©^»-e^-T.5{*Jtmfil^Sr#^S*^t-t-Sr tic 
J: 9, *&©«m®*iL-fevv©3£l&«-^ It, anffifrfcflji 

/^S^Sl^5t^■r^(C*5V^T«, TOffl;?ifeir/v^a#:©^: 
-CV^S^tWfi#:©*Sr«tDUb-C5WIPi-*i.HtJ:v^i:K: 

[0023] TA©^)B*^wfi*^■&*J^"cv^s*m» 



11 

Dm<Dftmti>mt>nx, m&m#i-nmn 

[0 0 2 4J 

ntfewi ;H4», mm. 2fc#js-r5r«>»w© 

{ilffi6W®Hlt?fc2>c 1611 14, i5l:*Uc*tft 

TH ft*W*ISF-§-«Z>*SriEUfco 126 fMH 

[0 0 2 5] @4~EI6{C*3V'>T. 3lt @9t*Lfc 

s <t 5 ^mi^m^mmnmmnmm mm. mm 
mm*??? b'm&ir&z.b#3t>&. ) xhz> 0 ^mm 

*4lt 111 7, B8lC*Lfctt*«fc:J:a¥«»6fc# 

iB(c#^r, ttveti, «Msf«fi-fe;v4 1, *s.ti* 

t^V-^4 2A, -fe^W— :?4 2BSrfflVN-5t*JC, 

[0026] ^Sft&*^4 1 H A- 7 {£*t 

LT, ««?©S7C^#^.TS«|ir«4CS'fflV^5J:5 

) 4CH ®^«S7C^*fLT, ^IB-f-^-fe^ 
^4 2A{C|g(te>n'CV^S^aC5 1 i:4 2 1 A, *5<fc 

U\ IMB-t-a-fe^w— *4 2BtcfS:itk;n/r^.5;*:4 2 

1 BlC*fft «^oma5t4 1 1 5 

[0 0 2 7] -tr^V — 9 4 2 AH -fez-U — 9 6 1 A(^ 
*rbT>- 816 1 3A±»)t>^©J3iB:«B#lc, H4, B 
5^(^-r<t 5(-«>^C^^$nfc«ifc©iaC^4 2 
lA^ ffiiJB6 1 Aat£*fLTM:£lR]tc71^LTV^ 
jS4S«IITV^. r^<D^aC5t4 2 1 AH t^TC 



(7) #H¥8-3 7 0 1 2 
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[0 0 2 8] -tr^V— *4 2Blt -k/<U~- ?6 1 Bin 

5 *(C*-r«k 5 (-««C©5t4 2 1 B Sr. 6 1 B a t 
jy-bTSE*lRl«C, b^t>, -fev^V— *4 2AiC«5fifc£ 
tLTV>5 j en ; ?^OiaU-5t4 2 1 AKMfa1-Z>&MK. 
JB/aLTVSjfta&ftftLTVS. C^»5t4 2 1 B 

», h 4 3 (Dm&nfr&mm-tztiitxD 

Kxh<o. mm 6 i b am^^ivtc^^n^^ 

10 h4 SO^C^iOt^t^Sr^FoR^Sil^i:, 
i©Jia^:iBI'Ei>t?, ffi!l®6 1 B b«fc?B*3;h,fcllfflB 

[0 0 2 9] t^V-^4 2A, -fev^w— ^ 4 2 B©Jg: 
£H 0!Jx.H 10 [mm] n.S.Xh'O, -fe/<V — *4 
2B©7t4 2 1 Bd^oJ&<*!j;A:cD^$fl WfttZ. 5 
[mm] ~6 [mm] @ftt?fcS„ MIBL;fc«MS|-Sfft-fc 
/V4 1, -fc'-U — ^4 2 A, t/'!l/-?4 2B 1 7n^5^ 
#ft5jf/Vh4 3, *S<fctf, ;V&7 2*m\^X, 

20 *®m#:4*s«a*sc-ce>*t5 0 wf4it mnmm 

ir/W4 1, t/^l/-^4 2A, t^W^4 2Bt^> 
^)|SfSft6-fer/V4 l<Dffi!lffi7 a-tlUc-fe-^W— ^4 2 AS:, 
fiij® 7 bWc-fevN'V— * 4 2 B£, ^tt^cOWii^ 

WJ^H IIS7 1, 6 15A, 616Br&0, I 
ii^4 11, feC^421A, 5t421B, &X&> 

2ACOSI6 13A, *5<t^ 'ir^l— -^4 2BCDSI6 1 

5LT> Afi5t#t^h4 3Sr5^4 2 1 B*^#A 
30 ^aC7 , i:4 2 1 A£^T*aD*&i6U ^Sftfe-fe/W 
4 1 , ±/<V— ? 4 2 A, 4 2 BSr— te-ffcrrs 

[0 0 3 0] ^<Dgg, tt©^^#*#/H>4 3ll 
«S»«»-tA'4 1, /Wfc7 2Sr*&^(^Pffi-S 

<t5l--r5fcfe(c s Will EV^#fii1-S<fc«K:S>5 

b 4 3 J:or-^^e)tb€>*Pffi^cofil 
H «ili> *^SS|-Sfl&-fe/V4 1 i;, -fe/^V— ^4 2 A, 
40 -fe^ W— ^ 4 2 B t ©McOtt^fei, f^iSfeiOfitS'/^^ 

l/-^4 2Att/^-^4 2BilJ 1 

h4 3tcJ:oTig^$^?>r fcKJfcStfS, T^^ttttf? 

i t?»^ l tz.rn.ti * * cd* * ^m?a#: 4 e, tu^-r s r 

[0 0 3 1] m&W&x*y 9 3 ©«a*acr», *-fFf 
50 ffift, ApjEES6«8KJ:oTa*S^ FfS<Offl«c©P« 
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flttf?A-4 l<D&&KWkl,X\Z. *i\ *PJEEff8 2 

h8 2 2*m#>x. 'Ptn< bh^&ft8 lAey&m 
SSf»8 iBioiB»3JJa:«s*J:5l!i-fe>U 

4 1 fc£fi©*MSMlifrfc^4 1 (cXtfe-r*. =t 5 LT, 

h43 jc «fcS*i&*tttt#fT;b;h/t\ ¥t»fr4 # 
Wm^-iLX^ti^o 
[0 0 3 2] 4fc, ttnE0ttjAfr4il*.S#:irafe<M 

;h/o^fc&&<^)ft®*ittf?/w4 l ^ffiv^fetL-cvssaft 

-a-Kn*, ^^<©^)isi-@?t&-fe'/v4 1 <D^.&<omnmft±^ 

9 , *a©J»Wt»-fe/i' 4 1 o^mcD^^H t * 5 
®&Kfc#>Xlf#hX'ib 5„ 

[0 0 3 3] ^©^Sftttift-fe/^ 1 ©^iB«5«mfl;?l& 
■fe/l'4 1 — <£>2£&#<£», B***^* y9 3 ©Sffi&fl^ 

*>, «MS|-«*fc**2':J' 3<D^&<D*Wtt;ft!l-fevw4 1 4rf£ 
ol£S^#4£&9fflL;for i^Dfc^rJc, 

* 5 LTv 2^0-^- 5/ b 8 2 2 dS«S*ji 

3 <DS«a^5i:-c*^T-r So 

[0 0 3 4] r<Oi:5t-. i©»HtJ:5«m««^^ 

irA^ l©^fcK+3«*i#M£, tm-T 2> ^ £ &~*J 

•Sr, ?FA<D^®?a-fe/V4 ldS^jZ^frTl^l^Sm 
# 4 7 2 o^JcPS^-T 5 r t «SflTIB 

[0 0 3 5] S61fc«lK:*5rtS^*-e©ttWeH:, SIHS 
^w— ^ 4 2B©5t4 2 1 BiiDBI^ BSCIftiSstfS© 
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[0036] mmm 2 ;gin m** 1 , 3 

^6*Jic^bfcMg|JcDi^!SElT?foSo HI 3 fix 01, 12 

10 t> 04-061^^11*51, 2ic^-rsr©^ 

*<DMW&mV&-tZ>* fc*S, il~i3tot 04 ~ 
0 6*3j;U ? 0 7~0 9-e#bfc^-9-{coV^I*, tt^lft 
^-§-<D^SrfEbfCo 0 3tf(-tt> 01, 0 2-C 

[0 0 3 7] 01~0 3(C*5l^-T\ Hi, 04~06(C 
*UfcH^iB^Sfl?SS!BW®?i63k*fUT, 
20 ^*:4(c#±r*^:^O^S?&#:2Srfflv^SJ:5^-Ufc@ft: 
K 5)-^«»P«S^)|sF®?& («^. 9 y 9 t B& 

»t5rti5fc5 c ) -e$>^ 0 ^S?tfe^2fi. g|4~0 
6{C^bfc^«?&#:4(C*fbT. ■tes<U—?42Ak7K 
^^^b4 3{i#^.T, ^r^tU, */<V— ^2 
2 A t'fSfe^^S 2 3 SrfflV^^i 5 lc Vtc1¥-fBMkfcX$> 

-So 

[0 0 3 8] t/<V^2 2Aft t/^l/^4 2AI: 
^tbT > iaD^4 2 1 AJc#^lT^2 2 lS^fflV^ < 5i:5 

30 2 1 B bmmft]&Vt&ffi^%R'?#>*)> M 

6 1 3 a x v hftm&mm&fti^ hi, E2 ^f-^-r 

TVn^ 0 ^rtb^no^2 2 lfi, ffi^E2 3(D^AS 
(D&XV t>J<Z «ffi61Aafflll^Sil 

n^JffiC0^i:Sr*bTV^5 o ^l/^2 2A(Of 
^Jx.tf> 10 [mm] gft^fc^, 5^2 2 1^ 
ojffiCD^ffiSB:. W^il 5 (mm] —6 [mm] 

^^(OTt4 2 1 B<D#8PO^-jSfett, ^2 2 1 (D^gg 

3»«a8T?*> 5 , ^^Cft#©SS«Bi»2 3 i atunmm 

2 3 1 (D^m2 3 1a {Cg*^tu^ih^tt (flljfctf, 
cyy^Mo) 2 3 2 i«^TV^ 0 
[0 0 3 91 miSbfc*R3pffl»"fe/^4 1, ir^W^2 
2 A, t/^^4 2B, ft«fSf 2 3, *5<t^ 13* 

50 ftffi*2^ »tffii?;^4 1, -t^lx-^2 2 A, 
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1zs<U— 9 4 2 B k Sr> 1 ©{fflffi 7 a fflll 

iC-ir/^U— ^ 2 2 ASr> HIBo 7 biHIiCir/^ ^ 4 2 B 
^^tU^J$o^ii5t (0»Jx.Kf, Kii^7 1,6 1 
5 A, 6 1 6 B X$> 9 , Mil:* 4 11, ^221, ?t 4 

2 ib, m-Qhz>„ ) ^sw^ifc^TM^-a-ib-g- 

£ c "fe^V — 9 2 2 A©it6 1 3 A. *5J:TA -fe/^W— 
:?4 2B©Jg6 1 3Bt^fi, /V#7 2 tfS^-e 

tuS*$4X'5c -£5LT, 5t4 2 1 BfcRS#:2 3 1 

[0 0 4 0] r<o-Kiffi.^5i:T$nfc^-c, -fe^V— ^ 
2 2A©1B]ffi6 lAbi> *4 2BOII6 1 

B b £©M®^£>, El^L^V^W^Sg^JPffi^g 
•SrfflV^T. *$|S|-m?fi-fc/W4 1, #*is—A4¥7 2Sr^ 
i©JnffS*tfc*tttT?, P3e#:2 3 1<OSI 
23 1a(C?:22 1 *>P>JhJ6fa 2 3 2 £*1>T, £ 

©imff#fctt#ffiy*36« 2 3tcj:oT##$n-r, 

(1^4 1, ■fe/<V-?2 2A, 4 2 B*5— 

titmnm^^A 1 w ^2 2 a, ±s<u— 

9 4 2Bk ©i©tsm ??&ifi£i©l££r/.h£ vMtJc«j 
2Ait/<l/-^4 2Btlt -»^S2 3Jd<to-Cjg 

ti^sa*, ne#:2 3 1 tm^mmmmx 

[0 0 4 1] *R)|Sf«?&^ 9y9 \ ©ffl^-SfcTte, -ii-rffi 
•5„ -tt£fr*, y - ©¥«?&# 2 KSifc, ;0PJE£Sg8lc 

t „ ipff^ 8 2iao xmw^m^m^ x-uam $ tv 
x. tmwbx*?? i<Dm*&xi¥m*5ET-fz>z. t 

[oo42] n~i3 \zL7ni-mmmxtt., mib©*/* 

k Lfc r. k (C J; 9 , A t fcofcjRBPMWfrfe/l' 4 1 ©£ 
L-CcD^Sffi^ 9 y 9 1 ©I&gUi, litlfa Lfc* 
ipj-mm^ * y 9 3 ©»-£• i: S##J{c Htm—X-lb 5 ©T?, 

/V4 l&}*o)ll«tt#2©#WteJRLTtt» {£#M8«2 

1 SrAfi©«mm«-fe^'4 1 fcffc!feLfc*©l|t«m#:2 
©S*a*B#lc fit, BtrfB L fc»P/I^e Srffl V ^T*PJIdSfif *p 

£nri>fc&,ft©!lW«?t!!-fe/w4 l *m^bfrx^Z>$z 

t>, 9y9z ©*§£• tm—xhz> Q 

[oo4 3] rcipi^ z.<DftW[z.£z>$mmm*9 

y9 HCfc^Tte, ^&£*CofdW1IMHr/P4 1 ©3£ 
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ftC^LT, ^FJfe©«mSm-t/l'4 i*-e©^f^n 
?FA©«S!isfm?&ir/W4 1 Sr^o*®jte#:2©^.(cRB 

sr, ^^.©^j|sffl;} , t6-fe/w4 ltm^-^nx^^mmm 

2 tm-oX* is— ft 7 2 ©^KRgjEi- 5 rt*^ 
i:^S©-Cfc-5. 

[004 4] r ©«m«a&** y ^ 1 ©¥®ft&^ 2 t? 
10 ti, ■fcASw— ^ 2 2 A^^:|4^6iaCS^^i-S^©tlv^ 
nidi, *J6«llK*M*S*4ffi*^CT*>*. -fe^u- 
^2 2 A, t/^-?4 2Af©t/^-:S'lt ttflEL 

■5, r©fifeV^^«lc«>fcCSr^-r.5iS;«^©«V^^t 
t?, 2 TJii, DM«Sni 2 3 ©irx^ ix— ^ 2 2 A 

©s»^^srs»ra^^«rj^-rs r. t t>m%, t r 

©rtfciip, ^gi2 3©t/<W^2 2A©gf 

—9 2 2 A©#^§rl«*P$*5^^«V^©flJ^^ 
20 £>*t5t>©T?£>5o 

[0 0 4 5] S06«2i!:isrtS4**-c©»Wcr±, Rft 
*2 3 1 t±7sfiKtf$<Dm&&*iTZ>k Lttfc«5, r 
ix{-RS^$^5fc©-ett^<s Wttf, P3ft#2 3 1IJ 

A^^©ffigp^*-T5 t,©-efeor t> <tv^ t>©-cfc3„ 

*fc, HJi^|2tC*5JtS^*-C©lftM-e«, P3S^2 3 

-Ct*^<. -W^li, P3S^©Miffilfl5(c^2 3 1 a tf&j* 
^ Hfc t> © -Cfc o T X V> t, ©T?fo 5o 

[oo4 6] luswi 2 \cmt^^x<Dm.mx 

30 (i. P3tt#:2 3 1 ttffigC(cSl2 3 1 a tfmfcZivX^Z 

SffiSi5tcli*3^DSr'11^.5t.©t?fcoTt»<J:v^t,©-e 
**r.©»#fcB:, -K«f^#t LTih«)^2 3 2 

2 3 1 «««t^WK-C*>-5 k Uttfc^, r^PfiS 

$ttst©-ei*^<, ftj^ti. iaiit/^-^4 2B 

©5^4 2 1 B £©«{£, ffi^iffi^WM©®^^^ ^ y 

40 fc^„ 

[0 0 4 7] 

[fBW©3b*] r©|S^(c*5V^Ttt, tff^©«^i bfc 

x\,^zmmMfc<DWz-\&7£-rz>z. k&»smkt£Z> 0 * 

50 
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#B§¥8-3 7 0 1 2 



17 

m r & a* wis £ « >? . ^hk x y , m&m& 

|£*LfcMgB<Z>£mHI 

IB 3] HI, EI2^Ufc¥®} , fe^SrfflV^cHft:»^ 
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[15] HI 4 Id* Lfc«ffi»r 
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[0 6] HI 4, H 5 lew LfcHH»#*flv^Hft»^ 
[H7l «*«©H*K^«««SH^Wlli* s «*.5 
[El 8] H7KiSb/t:Hlfl»SrJRPBbfc*t«-e«t*«U:: 

io [E9] m*M<Dmitft&*mmmwmnM&mys:to 

fc*Lfc*J*Bn\ (a) tt-t©«ffiHs (b) fit*© 
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